The sequence homologies between the RNA genomes of seven European and one North American isolate of cherry leaf roll virus (CLRV) were compared using cDNA hybridization analysis. A high degree of homology (85 to 95 ~o) was detected between birch and cherry isolates of the virus, but lower levels of homology (46 to 48 ~) were inferred when these were compared with a rhubarb or a North American dogwood isolate of CLRV.
, in tests using unfractionated RNA preparations hybridized to a Rot k value of 4.7 mol.s/1. Each value is the mean of three replicates for each hybridization reaction. Values in parentheses were calculated assuming 100~ sequence homology for the homologous reactions. When no RNA was added to cDNA preparations, less than 4.6~ hybridization was inferred and when RNA from Drosophila C picornavirus was used, the residual hybridization after S1 nuclease treatment was 2~.
water for 5 min, incubated at 60 °C for 2.5 h and chilled on ice. Hybrid formation was assayed using S1 nuclease digestion and adsorption to DEAE-cellulose filters (Maxwell et al., 1978) . The extent and thermal stability of cDNA-RNA hybrid formation was determined as described by Gonda & Symons (1978) .
The kinetics of hybridization between cDNA to the birch-3 isolate of the virus and the seven other CLRV RNAs were investigated by estimating the S1 nuclease resistance of the hybrids at various RNA concentrations; the Rot_+ values (initial RNA concentration x time, for 50~ hybridization) interpolated from these data are listed in Table 2 . Similar rates of hybrid formation, inferred from Rot_+ values, were found for hybridization involving birch-3 cDNA and its homologous RNA, or the RNAs from the cherry or other birch isolates of the virus. By contrast, the rates of formation of the heterologous hybrids between birch-3 cDNA and RNA of the rhubarb or dogwood isolates were approximately one-third the rate of the homologous reaction. In the homologous reactions, 96 ~ (birch-3) and 83 ~ (rhubarb) of the cDNA became S1 nuclease-resistant whereas in the absence of RNA, 2 to 5~ of the cDNA was resistant. To facilitate comparison, the values were taken to represent 100~ and 0~o hybridization respectively. Thermal denaturation of the homologous hybrid between birch-3 RNA and its cDNA showed a sharp transition and a Tm (temperature at which 50~ of the hybrid formed remains S 1 nuclease-resistant) of 90 °C (Fig. 1) . Furthermore, the Tm of the heterologous hybrids formed between birch-3 cDNA and RNA of the cherry or elderberry isolates was 85 °C, indicating little or no mismatching in these hybrids. On the other hand, the hybrids formed between birch-3 cDNA and RNA of the rhubarb isolate showed a broader thermal denaturation profile with a lower Tm (75 °C), implying more extensive mismatching.
Using cDNA to the unseparated genomic RNA of the birch-3 isolate of the virus, a large proportion (approx. 95~) of the genomic RNA from different birch isolates or a cherry isolate was protected from S1 nuclease digestion, indicating close sequence homology ( Table 2 ). The Ptelea and elderberry isolates seemed to share about 70 to 80% of their nucleotide sequences with the birch-3 cDNA, whereas both the rhubarb and dogwood isolates of the virus had lower estimated sequence homology (approx. 50~) when compared with the homologous birch-3 reaction. This trend was reversed when cDNA prepared against the unseparated genomic RNA from a rhubarb isolate was used to estimate degrees of sequence homology with the other CLRV RNAs. The isolates which were most different from the birch-3 cDNA on the basis of sequence homology were the ones with the greatest estimated sequence homology to the rhubarb isolate.
Our experience with CLRV is consistent with serological data which indicated the similarity of CLRV isolates from the same genera but not generally of isolates from different genera. Thus, cDNA analysis revealed a large degree of nucleotide sequence homology between the genomes of the birch isolates, and those of a cherry isolate, but not with the genomes of rhubarb or dogwood isolates of the virus. The three birch isolates of CLRV used in this study had previously been compared serologically (Cooper, 1976 ) and had few, if any, antigenic determinants not held in common. It was also shown that a birch isolate of CLRV had a greater number of antigenic determinants in common with cherry than with either elderberry or rhubarb isolates of Short communication the virus (Cooper & Atkinson, 1975; Edwards & Cooper, 1985) . On the basis of the cDNA-RNA hybridization data, the rhubarb isolate was the most distinct of the seven European CLRV isolates we compared, a finding in agreement with the serological observations of Jones (1976) . Similarly, the dogwood isolate from North America was distinguishable from European isolates of the virus both serologically (Jones, 1976 ) and on the basis of its cDNA hybridization behaviour.
